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Bar Gauge Pressure History at 28mm Radius
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25 mm from tube exit   
75 mm from tube exit   
125 mm from tube exit  
175 mm from tube exit  
225 mm from tube exit  
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Normalised Bar Gauge Pressure Histories at x=175mm, r=14mm























0.93 CFD Pitot pressure        
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Strain Gauge. Average Pressure      
0.93 CFD Pitot pressure at 0.315 ms 
0.93 CFD Pitot pressure at 0.32 ms  
0.93 CFD Pitot pressure at 0.325 ms 
Piezoelectric Film. Average Pressure





























Strain Gauge. Average Pressure      
0.93 CFD Pitot pressure at 0.33 ms  
0.93 CFD Pitot pressure at 0.34 ms  
0.93 CFD Pitot pressure at 0.35 ms  















































Strain Gauge. Average Pressure      
0.93 CFD Pitot pressure at 0.34 ms  
0.93 CFD Pitot pressure at 0.35 ms  
0.93 CFD Pitot pressure at 0.36 ms  
Piezoelectric Film. Average Pressure































Strain Gauge. Average Pressure      
0.93 CFD Pitot pressure at 0.35 ms  
0.93 CFD Pitot pressure at 0.36 ms  
0.93 CFD Pitot pressure at 0.37 ms  











































Strain Gauge. Average Pressure      
0.93 CFD Pitot pressure at 0.36 ms  
0.93 CFD Pitot pressure at 0.37 ms  
0.93 CFD Pitot pressure at 0.38 ms  
Piezoelectric Film. Average Pressure



































Strain Gauge. Average Pressure      
0.93 CFD Pitot pressure at 0.37 ms  
0.93 CFD Pitot pressure at 0.38 ms  












            
D¨Ýz×þå"7ÙÝzáVÙ×Ø;åﬁäâ7ëkèuÝ¹â7Û7ä¿åﬁäÝzâæ7ãßÙuÛ'äâå"7ä¿ã!ãnåæ7ÛK0Rä¥å!ÞCØ¹ãÅÙàTáVÙèåÙÛå"¨Ø_åÁå"lÙ·Ü¨ÝÞiå"l×ﬁÝzæ7ë
å"lÙ-é Ø#ßÝz×ﬁä¥åﬁ&Ý?:<Ø;èuäê¿ä¿åﬁÞÝzæ7ê¿Û'çVÙä¿â	å"7ÙèÝzâåä¿â>ælæ7é ×ßÙuëzä¿éFÙ?RÝzâ7êO	ç9ÙuèÝzékäâ7ëÈ×ﬁØ¹×ﬁÙ$Ú¨ÙuÛØ¹ã
ä¿å!Ù$àTá¨Ø;â7Û7ÙuÛäâåﬁÝ å"7ÙÛ7æ7ékáå)Ø¹â!$ ﬂ*ﬃ7Ù[;Ø¹ê¿äÛ7ä¥åﬁÝOæ7ãßäâ7ëØÈèÝzâåä¿â>ælæ7é BEDQF èuÝ>Û7Ùp)<ãßæ7è 
Ø¹ã+V` B 4]
3
åÝgãﬁä¿é-æ7êØ;åÙ å7Ù(êÝÞE#ÛlÙuâ7ãßä¿åﬁcÜ¨ÝÞ å"7×ßÝzæ7ë0 n
C
äã*Ø;ãﬁãﬁÙãﬁãßÙuÛvç2Ù-;Ø¹ê¿æ¨Ø;åﬁäâ7ë
































èuÝ¹×ﬁ×ﬁÙãﬁá9Ýzâ7Û7ãåﬁÝå"7Ù×ﬁØ;åä¿ÝÝKå"7ÙékÙ¤Ø;âcåäékÙ ç9ÙåÞÙuÙâ ékÝzêÙèuæ7êØ¹×èÝzêê¿äãßäÝzâ7ã- OØ¹â7Û0å"7Ù
åä¿éFÙ-åØ$¹ÙâJÝz×Må7ÙkÜ7Ý`Þ åÝ(å×Ø&¹Ùu×ﬁãßÙÈØêÙuâlë¹å"ãﬁèuØ¹êÙ*ç¨Ø¹ãßÙuÛ+Ýzâ+å7ÙFéFØ¹è×ﬁÝzãßèuÝzá7ä¿èëz×Ø;Û7äÙâ^å


















äâåﬁÝ-å"7Ù±Û7æ7éká(å)Ø¹â!$ ﬂtﬃ7Ù±èuÝ¹éFá7æTåÙuÛèuÝ¹â^åﬁÝzæ7×ßãÝ?   ä¿âå"7ä¿ãþ×ﬁÙuë¹äÝzâØ¹×ßÙ²ã(7ÝÞKâ&ä¿âpD2äë!ﬂ
C/L
ﬂ





â7ÙuØ¹×·å7ÙFèÙuâåÙ×ﬁê¿äâ7Ù?ﬂpﬃlÙ^7ä¿ë0 ;Ø¹ê¿æ7Ùuã²Ý   ä¿âå7ÙFÜ¨ÝÞZå¨Ø;åU¨Ø¹ã²Ù$àTá¨Ø¹â7ÛlÙuÛ
Ø¹×ßÝzæ7â7ÛAå7ÙÈèÝz×ﬁâ7Ù×Ø;å·å"7ÙØ;èuèuÙêÙ×Ø;åﬁäÝzâAåﬁæ7ç9Ù Ù$àTä¥åäâ7Ûläè¤Ø_åÙ*å"¨Ø;åå"7ä¿ã×ﬁÙëzäÝ¹âAÝþå7Ù Ü¨ÝÞ




ÞKä¿å7äâ'å7ÙFã(7Ý>è $>ã-Q7ÝÞÙ-¹Ùu×å7ÙFØ¹èuèæ7×Ø¹è6gÝEã(7Ý>è $èuØ¹álåﬁæ7×ﬁä¿â7ë !Ø&Tä¿Ùu×H#ﬀ]>åﬁÝ0$¹Ùã·ãßÝzêX¹Ùu×ﬁã²äã


































ãﬁèÝzá7ä¿èMëz×Ø¹ÛläÙuâåKÝ2Û7Ùuâlãﬁä¿åﬁØ;å    
1 ﬀ
ãﬂ

























































































































Ú¨ê¿ÙuãKØ¹×ßÙ'×ßÝzé    
=ﬀ
ãﬂ





































a) Axial PD Profile
P D







b)  Axial KnD Profile
Kn
D
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